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SPECI FI CATI ONS

DEFI NI TI ONS:

Color palette - a | ook-up table that descri bes how data val ues map

to col ors.

Conpressi on - a nmethod of encoding data to optimze storage or speed
transm ssi on by reduci ng the nunber of bits required to describe an
i mage.

Descreening - the process of replacing or renoving the |ithographic
screen (half-tone) pattern found on the source map and substituting,
in digital raster graphic form a solid area color of a light or
transparent shade and hue. The area color nmay be represented wthin
the raster graphic by a background col or of much |ighter shade and
hue than the primary foreground feature colors. The intent is to
replicate as closely as possible the original screened hal f-tone
col or found on the source map.

Ceoreference - to establish the relationship between an i mage (row,
col um) coordi nate systemand a map (x,y) coordinate system

Hal f-tone - a technique of representing shading by dots produced by
phot ographi ng the object frombehind a fine screen.

Map collar/DRG collar - the area of the map that |ies outside the
neat |l i nes.
Met adata - information about the content, quality, condition, and

ot her characteristics of data.

Neatline - the latitude and |ongitude lines defining the extent of
t he mapped ar ea.
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Quanti zation - the process of converting from continuous val ues of
information to a finite nunber of discrete val ues.

Rubber sheeting - a process that geonetrically adjusts map features

to "force" a digital map to fit a designated base. It is called
rubber sheeting because the inage is nathematically stretched to fit
the base, given a set of known coordinate val ues whose | ocations are
defined on both the base map and the inmage to be rubber sheeted.
The process uses mat hematical operations to mnimze distortion (see
transformation).

Transformation - the conversion of coordi nates from one coordi nate

systemto another. For the purpose of this standard, the conversion
of x- and y- inmage coordi nates of a scanner to X- and Y-coordi nates
of the UTM

| MAGE FORMAT

The USGS DRGs enpl oy an 8-bit PackBits conpressed Tagged | mage File
Format (TIFF), palette color format. DRGs use GeoTlIFF tag (the
field identifier) specifications to describe the georeferencing or

geocoding of the DRG raster images. (Refer to section_ 2.6,

Proj ections and Georeferencing).

The TIFF palette color format is simlar to a gray-scale image in
that a single value is assigned to a pixel. However, in the palette
color format, that value assigned to a pixel is used as an index to

The nost recent revision of TIFF specifications is available via
Wrld Wde Web at:

http://ncnecweb. cr. usgs. gov/ (1 ook under DRG Product | nfornmation)
For other TIFF inquiries, e-mail:

esi c@rtdgs01. cr. usgs. gov
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The orientation of data is by rows and col umms. Row and colum 1,1
of the DRGwill be in the upper |eft-hand corner of the collar area,
not the northwest neatline corner of the mapped area. Each row

contains a series of pixels ordered fromwest to east. The order of
the rows is from north to south. VWhen displayed on a conputer
graphics terminal, projection grid north is at the top. However,
the image is displayed in its proper UTM configuration and,
therefore, may not be parallel with the outer edges of the DRG
collar. The text and figures within the collar area of the DRG may
be distorted depending on how far the DRG lies from the central
meridian of its respective UTM zone, that is, the closer to the
central nmeridian, the less distortion in the collar area. The
di stortions are due to georeferencing the map i mage area (the area
within the neatlines) to the UTM projection while the collar area
remai ns aligned to geographic north. Stretching occurs and is
mani fested in distorted collar text.

SOURCES

The source for DRGs are the standard quadrangle format USGS
t opographic maps as described in the Federal Geographic Data
Comrittee "Manual of Federal Geographic Data Products." They
i nclude 1:20,000-, 1:24,000-, 1:25,000-, 1:30,000-, 1:63,360-,
1: 100, 000- and 1: 250, 000-scal e topographic maps. Included in the
1: 24,000- and 1:25,000-scale series are provisional (P) maps and
col or orthophot omaps.

Paper nmaps, conposite color proofs, or map separates fromthose map
series can be used as the source for scanning the inmage. The USGS
intends to scan paper maps to produce DRGs whenever possible. By
scanni ng paper nmaps, as opposed to color conposites or map
separates, a considerable cost savings is realized in materials,
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| abor, and scanning time. Concerns over distortions due to paper
shrinkage and stretching are mninmzed by using high-quality
printing materials and unfol ded maps whenever possible. Although
map separates may be enployed as a scanning source, the separates
nmust be conbined into a single DRG file.

2.4 COVERAGE
The standard area of coverage of a DRGis the entire area printed
on a USGS standard series topographic map including the map coll ar
any overedge areas, and insets. These standard series maps include:

° 7.5-minute map series: Conterminous United States, Hawaii, and
limted areas of Alaska at 1:24,000 and 1: 25,000 scale.

° 7.5- by 15-nminute nap series: Covers linmted areas of the
conterm nous United States at 1:25,000 scale.

° Pacific Island map series at 1:20,000, 1:24,000, and 1:25, 000
scal e.

° Puerto Rico and the Virgin |Islands at 1:20,000 scale.

° Cul ebra, its adjacent islands, and the Island of Vieques at

1: 30, 000 scal e.

° Al aska at 1:63, 360 scal e.

° 30- by 60-minute map series: Conterm nous United States and
Hawai i at 1:100,000 scal e.

° 1- by 2-degree map series: United States at 1:250,000 scale.

4/ 96 2-4
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DRG RESOLUTI ON

Scan resol ution

DRGs will be collected on a high quality, multicol or scanner capable
of resolutions of 250 dpi and finer. As a rule, the USGS will use
a scanner resolution of 500 dpi to produce DRGs. Scanner
limtations, large image file sizes, and processing tines are
considerations in the choice of a scanning resolution. The USGS has
concluded that its production capabilities and requirenments for
digital revision and validation are adequately met by DRGs scanned
at 500 dpi. However, other requirements may dictate finer scanning
resol utions; for exanple, hard-copy needs and i mage extraction. The
ground pixel resolution of a raster graphic derived froma 7.5-
m nute topographic map scanned at 1,000 dpi is equivalent to
approximtely 2 feet (500 dpi is approximately 4 feet; 250 dpi is
approximately 7.9 feet).

Qut put resol ution
After resanpling, the resolution of the final DRGw |l be 250 dpi.

PRQIECTI ONS AND GEOREFERENCI NG

The USGS DRG is cast on the UTM projection. This is consistent
with other USGS digital data series cast on the UTM projection.
However, this makes the inage inconsistent with the projection
statement on the source map collar because nost 7.5-minute
t opogr aphi c maps were projected on either Lanbert conformal conic or
transverse mercator, using the appropriate state plane coordinate
system The horizontal datum of the DRG (either North Anerican
Dat um of 1927 or 1983) is not changed by the UTM projection and wil |l
be the same as the published source nap.

DRGs produced by the USGS are georeferenced to fit the conmputed UTM
val ues of each latitude and longitude tick on an inage. These ticks
include the corners of the map neatline. UTM val ues are only

significant to the nearest whole meter. Table 2-1; shows the nunber

of ticks georeferenced for each map seri es.
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Table 2-1
Georeferenced Ticks for Standard Series Maps
area of tick ticks
scal e cover age spaci ng ref erenced

1: 24,000 and

1: 25, 000 7.5- X 7.5-mn 2.5 mn 16
1: 25, 000 7.5- X 15-mn 2.5 mn 28
1: 100, 000 30- X 60-min 15 min 15
1: 250, 000 1 deg X 2 deg 15 mn 45

Maps of Puerto Rico and the Virgin Islands at 1:20,000-scale and
ot her Caribbean islands at 1:30,000-scal e have tick spacing of 2.5
m nute, but the nunmber of ticks vary depending on the area of
coverage. The number and spacing of ticks for the 1:63,360-scale
Al aska series quadrangles vary depending on the position of the
quadr angl e along the longitudinal axis. Map inset areas will not
undergo separate georeferenci ng procedures.

The USGS DRGs enploy GeoTlFF specifications that define a set of
TIFF tags to describe all "cartographic" informati on associated with
TIFF i mages originating fromthe scanned source. |Its purpose is to
allow a means for tying a raster image to a known nodel space or map
projection, and for describing those projections. The nost recent
revision of the GeoTlFF specification is available via Wrld Wde
Web at:

http://ncreweb. cr. usgs. gov/ (1 ook under DRG Product | nfornation)
For other GeoTlIFF inquiries, e-mail:

esi c@rtdgs01. cr. usgs. gov
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ACCURACY

DRGs will retain the horizontal accuracy of the source naps. Mbst
USGS printed maps contain the National Map Accuracy Standards (NVAS)
note in the collar area. The NMAS states that for maps on

publication scales of 1:20,000 or smaller, not nmore than 10 percent
of the points tested shall be in error by nore than 1/50 inch
measured on the publication scale. Test points must be "well-
defined", that is, easily visible or recoverable on the ground. For
DRGs this accuracy statement applies only to that area of the DRG
that falls within the neatline of the source map (excluding inset
areas). Overedge areas falling outside the transfornmation boundary
area (the map neatline), can exhibit anomalies or discrepancies.
These anonalies also will appear in the map inset areas and in the
map col lar. For maps without the NVAS note, the horizontal accuracy
i s unknown. However, the DRGwill retain the accuracy of the source
map.

COLOR STANDARDI ZATI ON

Al though only six inks are enployed on a USGS topographic map,
screen printing processes can create nore than six defined col ors.
The USGS DRGs will enploy a color palette, or |ook-up table,
consi sting of 13 col ors depending on the nap series and whether or
not the scanned image is descreened. The digital number is defined
in the palette by three nunbers: one each for red, green, and bl ue
and each separately defined as a value from O through 255. Table
2-2 describes the DRG color palette. The colors defined in the
color |l ook-up table are chosen to represent as closely as possible
the colors of the printed map within a map series. However, it is
likely that the DRG will not match precisely the colors of its
printed counterpart. An exanple of a specific color variation on
DRGs applies to the display of bathymetric depths, which are printed
on sone paper maps as different shades of blue--the deeper the
depth, the bluer the color. The DRGwill contain only two bl ues,
dark blue for shorelines and |light blue for open water bodies, to
describe all open water on a given map.
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Tabl e 2-2
The USGS DRG Col or Pal ette

Di gital

Nurber Col or Red G een Bl ue
0 Bl ack 0 0 0
1 Vi te 255 255 255
2 Bl ue 0 151 164
3 Red 203 0 23
4 Br own 131 66 37
5 G een 201 234 157
6 Pur pl e 137 51 128
7 Yel | ow 255 234 0
8 Li ght Bl ue 167 226 226
9 Li ght Red 255 184 184
10 Li ght Purple 218 179 214
11 Li ght Grey 209 209 209
12 Li ght Brown 207 164 142

DESCREENI NG, QUANTI ZI NG, AND NO SE FI LTERI NG

The USGS DRG is produced with the intention of replicating as close
as possible the original source map. Users of the DRG will note,
however, that a certain anmount of "noise" can be discerned when
smal | areas are blown up or viewed under zoomed-in conditions. This
noise is in the formof random specks or pixels of color and hal os
due to any nunber of factors, such as, the quality of the source,
the use of screens and patterns on the litho, and the unevenness of
ink due to saturation and absorption. Di scontinuities or breaks in
linear features may also be present and are due to inproper
cali bration or usage of the scanner, the condition of the source,
and resanpling. Descreening, quantizing, and noise filtering are
met hods used to reduce noi se, which, besides creating a nore
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aesthetically pleasing i mage, have the added benefit of reducing the
size of the image file. Renoval of |ithographic screen patterns is
preferred but not required.

| MAGE MOSAI CKI NG
Edge matching or nosaicking a DRGto its neighboring DRGs is not a
requirenent.

DATA QUALITY

Col or Consi stency Verification

DRGs are examined to ensure color consistency within a series.
I nspections are performed on selected DRGs to ensure that both the
order of digital nunmbers (see table Z2-2), and digital nunber val ues
are correct. Colors will be checked for color conpliance to map
series and for mjor color differences between features on the DRG
and simlar features on the source nap. Col or consi stency
t hr oughout each series is checked by conparing a DRG to its

nei ghbori ng quadrangl es whenever possi bl e.

| mge Conpl eteness Verification

| mmge conpl eteness is checked by visually inspecting a sanpling of
DRGs. Each selected DRGw Il be exam ned for gaps (m ssing data) in
the main body of the map, the map collar, the overedge areas, and
any insets.

Posi tional Accuracy Verification

A random sanpling of DRGs will be accuracy tested. The accuracy
test will be performed by conparing the positions of UTM grid
intersections on the source graphic against the corresponding
| ocation on the digital image. A visual inspection will determ ne
whet her those coordinates fall within the pixels that define a grid
tick.
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No accuracy value will be recorded and no separate georeferencing
will be performed on areas within an inset. |Insets, overedge areas,
and the map collar will not be tested and no accuracy is assuned.

METADATA

Federal agencies are required by Executive Oder 12906 (April 11,
1994) to include netadata with all digital geospatial data.

Executive Order 12906 established the National Spatial Data
Infrastructure and adopted the Federal Geographic Data Committee’s
(FGDC) "Content Standard for Digital Ceospatial Metadata" to provide
a consistent approach and format for the description of data
characteristics. Each DRG wi |l have an associ ated nmetadata file
that will conmply to these standards.

Met adata contain a wi de range of information about the inage data to
assist wusers in determning the availability, quality, and
useful ness of the data. Attribute information, spatial reference
information, and distribution information are also available in the
nmet adat a.

The tenpl ate shown in Appendix 2-A is an exanple of a netadata file
that conplies with the FGDC standard. \Were applicable, an el ement
value is shown. An elenent value is considered to be either generic
or specific. Generic values are data that apply to an entire DRG
series and are repeated in the netadata file of each DRG in that
series. Specific values are associated with a particular DRG and
can change with each DRG

Copi es of the “Content Standards for Digital Geospatial Mtadata”
in PostScript, ASCI|I text, Portable Document, and WbrdPerfect
formats (et a6894. ps, neta6894.txt, neta6894. pdf, and neta6894. wpb5,
respectively) are avail able via anonynmous FTP at:

ftp://fgdc. er.usgs. gov/ pub/ net adat a/

2-10
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APPENDI X 2- A
Digital Raster Graphic - METADATA TEMPLATE

| NFORVATI ON ABOUT THE TEMPLATE

1. Metadata elenents are in uppercase followed by a val ue.

2. Numbers preceding data elenments refer to section nunbers in the "Content
Standards for Digital Geospatial Mtadata", June 8, 1994.

3. Section nunbers preceded by an asterisk (*) indicate file specific
el ements. These are followed by the el ement description fromthe "Content
Standards for Digital Geospatial Metadata" and bracketed comments where
appl i cabl e.

4. El enent val ues specified by the "Content Standards for Digital Geospati al
Met adat a" are prefaced and foll owed by doubl e quotation marks.

1 I dentification Information
1.1 Citation
8.1 ORI A NATOR: The USGS [ Sone DRG s may originate from mappi ng agenci es

4/ 96

or prograns other than the USGS. In such a case, the nanme of the
organi zation or individual that developed the data set would be
pl aced here.]

2A-2
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*8.2 PUBLI CATI ON DATE: The date when the data set is published or other- w se
made avail able for rel ease. [A single date is used to populate three

*8.

4/ 96

.6

. 8

. 8.

. 8.

separ ate DRG net adata el enents. They are:

1

2

1. The ldentification Information/Publication Date (8.2). The FGDC
definition for elenent Publication Date is the "date when the data
set is published or otherwi se nade available." That date is the
date the | ast DRG production step occurs, which is the conpl etion of
the netadata file.

2. The Publication Information/Process Date (2.5.2.3). The el enent
Process Date is described as the "date when the event was conpl et ed"
or, in the case of DRGs, the date when the |last DRG production
step, processing the nmetadata file, was conpleted.

3. The Metadata Reference Informati on/ Metadata Date (7.1). The date
the metadata were created is the sane as the date of the |ast
production step (Process Date), and when the data becones avail abl e
(Publication Date).]

TITLE: The nane by which the data set is known. [The map nane as
desi gnated by the Geographic Cell Nanmes Data Base. Note that the
source map for the DRG can be an older, unrevised map and have a
di fferent nane than the DRG]

GECSPATI AL DATA PRESENTATI ON FORM " nmap"

Publ i cation Information

PUBLI CATI ON PLACE: Reston, VA

PUBLI SHER: The USGS

2A-3
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1.2

1.2.1

1.2.2

*1.2.3

1.3

*9.1.1

1.3.1

1.4

1.4.1

1.4.2
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Descri ption

ABSTRACT: A DRG is a raster inmage of a scanned USGS topographic or
planinetric map including the collar information, georeferenced to
the UTM gri d.

PURPCSE: A DRG is useful as a source or background layer in a 4§,
as a nmeans to performquality assurance on other digital products,
and as a source for the collection and revision of vector data.

DRG s can also be nmerged with other digital data, for exanple, DEM s
or DOQ s, to produce a hybrid digital file.

SUPPLEMENTAL | NFORMATI ON: Ot her descriptive information about the
data set. [The USGS will place the UTM nmetric coordinates of pixel
1,1 in this element.]

Ti me period of content

Singl e Date/ Ti me

CALENDAR DATE: The year (and optionally nonth, or nonth and day).
The | atest date found beneath the map title on the lower right hand

side of the source map popul ates the Cal endar Date el ement.

CURRENTNESS REFERENCE: " Ground Condition"

St at us

PROGRESS: " Conpl et e"

MAI NTENANCE AND UPDATE FREQUENCY: "Irregul ar"

2A-4
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1.5 Spati al Domain

1.5.1 Boundi ng Coordi nat es

*1.5.1.1 VWEST BOUNDI NG COORDI NATE: Western-nost coordinate of the limt of
coverage expressed in longitude [-].

*1.5.1.2 EAST BOUNDI NG COORDI NATE: Eastern-nost coordinate of the lint of
coverage expressed in longitude [-].

*1.5.1.3 NORTH BOUNDI NG COORDI NATE:  Nort hern-nost coordinate of the linit of
coverage expressed in |atitude.

*1.5.1. 4 SQUTH BOUNDI NG COORDI NATE:  Sout hern-nost coordi nate of the linmt of
coverage expressed in |atitude.

1.6 Keywor ds

1.6.1 Theme

1.6.1.1 THEME KEYWORD THESAURUS: " None"

1.6.1.2 THEME KEYWORD: digital raster graphic

1.6.1.2 THEME KEYWORD: DRG

1.6.1.2 THEME KEYWORD: t opographic nmap

1.6.2 Pl ace

1.6.2.1 PLACE KEYWORD THESAURUS: Departnment of Commerce, 1977, Countries,

Dependenci es, Areas of Special Sovereignty, and their Principal
Adm ni strative D visions (Federal |nformation Processing St andard
10-3): Washington, Departnment of Conmmrerce, National Institute of
St andards and Technol ogy.

4/ 96 2A-5
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*1.6.2.2

1.6.2.1

*1.6.2.2

*1.6.2.2

1.7

1.8

*1.11

4/ 96

PLACE KEYWORD: The geographi ¢ name of a |l ocation covered by a data
set. [The United States (and Mexico or Canada).]

PLACE KEYWORD THESAURUS: Departnent of Conmerce, 1987, Codes for
the lIdentification of the States, The District of Colunbia and the
Qutlying Areas O The United States, and Associ ated Areas (Federal
I nformation Processing Standard 5-2): Washington, Departnment of
Conmer ce, National Institute of Standards and Technol ogy.

PLACE KEYWORD: The geographi ¢ name of a | ocation covered by a data
set. [ STATE1]

PLACE KEYWORD: The geographi ¢ name of a |l ocation covered by a data
set. [ STATEZ?]

ACCESS CONSTRAI NTS: " None"

USE CONSTRAI NTS:  Acknowl edgrment of the USGS woul d be appreciated in
products derived fromthese data.

DATA SET CREDI T: Recognition of those who contributed to the data
set. [States or agencies that contribute to the producti on of DRG s
can receive a credit here.]

Data Quality Information

Attribute Accuracy

ATTRI BUTE ACCURACY REPORT: The DRG is an 8-bit color image that
enpl oys a color palette to ensure uniform colors throughout a

particular DRG series. Al DRGs within a series nmust have the sane
RGB val ue.

2A-6
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LOd CAL CONSI STENCY REPORT: Not Applicable

COVPLETENESS REPORT: The DRG is a faithfully reproduced digita
i mage of the original source map. Sone differences may be detected
bet ween t he source graphic used for scanning and the DRG due to the
RGB val ues assigned that particular color. The intent is to
recreate those colors as near as possible. Data conpleteness for
DRG files reflect content of the source graphic.

Posi tional Accuracy

Hori zontal Positional Accuracy

HORI ZONTAL POSI TI ONAL ACCURACY REPORT: Refer to the DRG collar for

information on horizontal accuracy (National Map Accuracy Standards

Note). The DRG retains the accuracy of the source map.

Vertical Positional Accuracy

VERT| CAL PGCSI TI ONAL ACCURACY REPORT: Refer to the DRG coll ar for

i nformati on about vertical accuracy.

Li neage

Source | nformation

Source Citation

SOURCE Cl TATI ON ABBREVI ATI ON: mapl

2A-7
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8.1

*8.2

*8. 4

*2.5.1.2

2.5.1.4

*9.1.1

ORI G NATOR: The USGS

PUBLI CATI ON DATE: The date when the data set is published or
ot herwi se made available for release. |[The |atest date beneath the
map title.]

TITLE: The nanme by which the data set is known. [Source nmap nane.]
GECSPATI AL DATA PRESENTATI ON FORM " map"

Publ i cation Information

PUBLI CATI ON PLACE: Reston, VA

PUBLI SHER:  USGS

SOURCE SCALE DENOM NATOR: 24,000 (The denom nator of the
representative fraction on a mp as in this example for a
1: 24, 000-scal e map).

TYPE OF SOURCE MEDI A: "paper"”

Source Tinme Period of Content

Singl e Date/ Time

CALENDAR DATE: The year (and optionally nonth, or nonth and day).
[ The date found beneath the map title on the | ower right hand side
of the source map if only a single date is present. |If two or nore

dates exist beneath the map title then multiple dates are listed
(see followi ng text in double brackets).

[[1f nultiple dates are shown beneath the map title of the source map the

foll owi ng dates are required:

4/ 96
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*9.1.1

*9.1.1

4/ 96

CALENDAR DATE: The year (and optionally nonth, or nonth and day).
[ The bl ack map date.]

SOURCE CURRENTNESS REFERENCE: "ground condition"

CALENDAR DATE: The year (and optionally nonth, or nonth and day).
[ The | atest revision date.]

SOURCE CURRENTNESS REFERENCE: "ground condition"

CALENDAR DATE: The year (and optionally nonth, or nonth and day).
[ The phot oi nspection date if mnor revision or reprint.]

SOURCE CURRENTNESS REFERENCE: "ground condition"]]

SOURCE CURRENTNESS REFERENCE: "ground condition"

SOURCE CONTRI BUTI ON: The source map is scanned to produce the DRG
Process Step

PROCESS DESCRI PTI ON: The production procedures, instrumentation,
hardware, and software used in the collection of standard DRG
products vary dependi ng on systens used at the contract, cooperator
or the USGS production sites. The mpjority of DRG data sets are
acqui red through governnent partnership and contract. The process

step describes, in general, the process used in the production of
DRG s from 1: 24, 000-scal e nmaps.
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1. Production of a DRG begins with the scanning of a paper
7.5-m nute topographic map (mapl) on a high-resolution scanner.
Scanni ng resol uti ons range from 500-1,000 dpi with an output file of
160-300 Mo in size.

2. Renoval of screens (descreening) and col or quantization to reduce
t he nunber of colors also takes place during the scanni ng phase.

3. The raw scan file is then transforned and georeferenced using UTM
coordinates of the sixteen 2.5-mnute grid ticks, which are obtained
using the in-house produced program COORDAT and stored in a ground
control file. Those sixteen 2.5-nminute ticks are interactively
visited and assigned their respective UTM coordi nates. The USGS
program XSHAPES4 then perforns a piecewi se |inear rubber sheet
transformati on.

4. An output resolution of 2.4 meters (8.2 feet) is chosen to
resanple the file to 250 dpi.

5. The image file is converted to a TIFF 6.0 imge and further
reduced by converting the file to a run length encoded PackBits
conpressi on (type 32773).

6. The color palette of the conpressed DRG is then standardized by
replacing the original RGB values assigned during the scanning
process with standard RGB val ue conbinations using the in-house
produced TI FFREMAP program

7. The DRG netadata file is conpleted.

8. Prior to archiving the DRG undergoes the following quality
assurance procedures:

a. The col or index val ues of each DRG are checked to ensure

the RGB conbinations are consistent with the standardized
color palette.
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b. Al DRG files are inspected to ensure that they are
geonetrically consistent with nornmal map presentation.

c. Selected DRG s are checked to ensure that data elements in
the DRG netadata file correspond to the map collar information
and to the information in the associated i mage file.

d. Selected DRG s are checked for georeferencing accuracy by
conparing the General Cartographic Transformation Package
(GCTP) cal cul ated val ue of latitude and | ongitude tick marks
with corresponding tick intersections in the DRG i nage.

e. Transformations are checked on sel ected DRG s by conparing
the positions of well defined points, such as UM grid
intersections in the graphic product, with the corresponding
i mge points in the DRG

USGS DRG production specifications are avail able on request fromthe

Nati onal Mapping Division and M d-Continent Mapping Center by

cont acti ng:

Rol | a- ESI C
U. S. Geol ogi cal Survey
1400 | ndependence Rd., Ms231

Rol | a,

MO 65401- 2602

Phone 573-308-3577
Facsim | e 573-308-3652

E-mai |

to: esic@rtdgs0l. cr.usgs. gov

World Wde Web: http://nmcncweb. cr. usgs. gov/ drg/

8/ 97
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2.5.2.2

*2.5.2.3

*3.4.2

*3.4.3

4.1.2

4.1.2.1.2

¥4.1.2.1.2.2

4/ 96

SQURCE USED Cl TATI ON ABBREVI ATION:  The Source Citation Abbreviation
of a data set used in the processing step. [mapl]

PROCESS DATE: The date when the event was conpleted. [Production

date. ]

Spatial Data Organi zation |Information

DI RECT SPATI AL REFERENCE METHOD: "Raster”

Raster Object Information

RASTER OBJECT TYPE: "Pixel"

ROW COUNT: The naxi mum number of raster objects along the ordinate
(y) axis.

COLUWMN COUNT: The nmaxi mum nunber of raster objects along the

absci ssa (x) axis.

Spatial Reference Information

Hori zontal Coordi nate System Definition

Pl anar

Transver se Mercat or

LONG TUDE AT CENTRAL MERI DI AN:  The line of longitude at the

center of a map projection generally used as the basis for
constructing the projection. [-]
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4.1.2.1.2.3 LATI TUDE OF PROJECTION ORIG N:. 0.0

4.1.2.1.2. 4 FALSE EASTI NG  500000.

4.1.2.1.2.5 FALSE NORTHI NG 0.0

4.1.2.1.2.17 SCALE FACTOR AT CENTRAL MERI DI AN:  0.9996

4.1.2.2.1 GRI D COORDI NATE SYSTEM NAME: “Uni versal Transverse Mercator"

Uni versal Transverse Mercator (UTM
*4,.1.2.2.2.1 UTM ZONE NUMBER: The identifier for the UTM zone.
4.1.2. 4 Pl anar Coordi nate | nfornation
4.1.2.4.1 PLANAR COORDI NATE ENCODI NG METHOD:  "row and col um”
4.1.2.4.2 Coor di nat e Representation
*4.1.2.4.2.1 ABSCl SSA RESOLUTI ON:  The (nom nal) m ni num di stance between
the "x" or columm val ues of two adjacent points expressed in

Pl anar Di stance Units of neasure.

*4.1.2.4.2.2 ORDI NATE RESOLUTI ON: The (nominal) m ni mum di stance between

the "y" or row values of two adjacent points, expressed in

Pl anar Di stance Units of neasure.

4.1.2. 4.4 PLANAR DI STANCE UNITS: "neters”
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4.1.

*4.1.4.1

*4.1.4.2

*4.1.4.3

*4.1.4. 4

4/ 96

4

1

Ceodeti ¢ Model

HORI ZONTAL DATUM NAME: The identification given to the reference
system used for defining the coordinates of points. [The datum used
is the datum of the DRG source.]

ELLI PSO D NAME: The identification given to established
representations of the Earth's shape. [The ellipsoid of the DRG
source; for exanple, GRS 1980, Cl arke 1866.]

SEM - MAJOR AXI S: Radius of the equatorial axis of the
el lipsoid.[GRS 1980 = 6378137, Cl arke 1866 = 6378206. 4]

DENOM NATOR OF FLATTENI NG RATIO  The denominator of the ratio of
the difference between the equatorial and polar radii of the
el lipsoid when the nunmerator is set to 1. [ GRS 1980 = 298. 257,
Clarke 1866 = 294.98]

Entity and Attribute Information

Overvi ew Description

ENTI TY AND ATTRI BUTE OVERVI EW Each raster entity or pixel contains
a digital number from O through 12 referencing a color palette of

RGB val ues from O through 255 in which the standard colors used in
the DRG are defi ned.

2A-14



Standards for Digital Raster G aphics
Part 2: Specifications

5.2.2

The USGS DRG Col or Pal ette

Di gital

Nurber Col or Red G een Bl ue
0 Bl ack 0 0 0
1 Vi te 255 255 255
2 Bl ue 0 151 164
3 Red 203 0 23
4 Br own 131 66 37
5 G een 201 234 157
6 Pur pl e 137 51 128
7 Yel | ow 255 234 0
8 Li ght Bl ue 167 226 226
9 Li ght Red 255 184 184
10 Li ght Purple 218 179 214
11 Li ght Grey 209 209 209
12 Li ght Brown 207 164 142

ENTI TY AND ATTRI BUTE DETAIL Cl TATI ON: Standards for

Graphi c.

6. Distribution Information

10. 2

10.1.2

4/ 96

Di stri butor

Contact Organi zation Primary

CONTACT ORGANI ZATI ON:

Geol ogi cal

Survey Contact Address

Digital Raster

Earth Sci ence Information Center, U. S

2A-15



Standards for Digital Raster G aphics
Part 2: Specifications

10.4.1

10.4.2

10.4.3

10.4. 4

10.4.5

10.5

10.5

6.4.2.1

6.4.2.1.1

4/ 96

ADDRESS TYPE: "nmiling address”

ADDRESS: 507 National Center

CITY: Reston

STATE OR PROVINCE: Virginia

POSTAL CODE: 22092

CONTACT VO CE TELEPHONE: 1 800 USA MAPS

CONTACT VO CE TELEPHONE: 1 703 648 6045

DI STRI BUTI ON LI ABI LI TY: Although these data have been processed
successfully on a conmputer systemat the USGS, no warranty
expressed or inplied is nade by the USGS regardi ng the use of the
data on any other system nor does the act of distribution
constitute any such warranty. The USGS will warrant the delivery
of this product in conmputer-readable format and will offer
appropriate adjustment of credit when the product is deternned
unreadabl e by correctly adjusted conputer input peripherals, or
when the physical mediumis delivered in damaged conditi on.
Requests for adjustment of credit nust be nmade within 90 days from
the date of this shipment fromthe ordering site.

Standard Order Process

Digital Form

Digital Transfer Information

FORMAT NAME: TIFF
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6.4.2.1.2

10. 2

10.1.2

10. 4

10.4.1

4/ 96

1

.3

FORMAT VERSI ON NUMBER: 6.0

FI LE DECOVPRESSI ON TECHNI QUE: PackBits

Digital Transfer Option

Ofline Options

OFFLI NE MEDI A: " CD- ROM

RECORDI NG FORMAT: "I1SO 9660"; DRG image files with correspondi ng
nmet adata files.

FEES: For delivery on conpact disc, the charge is $32 per CD ROM
plus a handling fee of $3.50 per order. The charge for nultidisc
sets is $32 for the first disc, $10 for each additional disc in a
set, plus the $3.50 handling fee. Prices are subject to annual
revision.

Met adat a Reference | nfornmation

METADATA DATE: The date that the netadata were created or |ast
updat ed.

Met adat a Cont act

Contact Organi zation Primary

CONTACT ORGANI ZATION:  U.S. Geol ogi cal Survey

Cont act Address

ADDRESS TYPE: "nmiling address”
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10.4.2 ADDRESS: 590 National Center
10.4.3 CITY: Reston
10.4. 4 STATE OR PROVINCE: Virginia
10.4.5 POSTAL CODE: 22092
10.5 CONTACT VO CE TELEPHONE: 1 703 648 4533
10. 8 CONTACT ELECTRONI C MAI L ADDRESS: Copies of this publication are

avai | abl e from anonynous File Transfer Protocol (anonynous FTP);
ftp://fgdc. er.usgs. gov/ pub/ net adat a/

7.5 METADATA STANDARD NAME: "Content Standards for Digital Geospati al
Met adat a"
7.6 METADATA STANDARD VERSI ON: 19940608

8/ 97 2A-18
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